Coping styles emerged as important predictors of psychosocial adaptation. In particular, avoidance was strongly associated with psychological distress and poor adjustment. Conclusions: These findings suggest the potential benefits of interventions to reduce reliance on avoidant coping and stimulate more problem-focused approaches to coping with difficulties and challenges in order to facilitate adaptation and prevent problems in psychosocial functioning postamputation.
Introduction
Amputation of an upper limb engenders a multitude of physical and psychosocial challenges including alterations in body image and lifestyle, changes in self concept, impairments in physical functioning, prosthesis use and pain (1) (2) (3) . The complexity and diversity of functions performed by the hands and their salience in communication and self-presentation (4) represent significant and distinct challenges for rehabilitation and prosthetic restoration. In recent years, significant technological advances in design and fabrication of upper limb prosthetic devices have greatly improved the potential functional and cosmetic outcomes for individuals with upper limb amputations (5) . There remains, however, a dearth of research explicitly addressing psychosocial adaptation to upper limb amputation and associated mediating factors (6) , despite the importance of such variables in clinical rehabilitation, sustained prosthesis use and long-term adjustment and quality of life.
It is not surprising that negotiating the evolving stressors associated with amputation may challenge the individuals' ability to maintain emotional well-being and, in some instances, may promote maladaptive reactions leading to poor psychosocial adjustment. The extent to which this occurs may be partly dependent on the coping strategies or styles individuals adopt to manage experiences associated with their illness or injury (7) (8) (9) (10) . Investigation of the role of coping strategies in adjustment to lower limb amputation, consistent with the wider coping literature, suggests that active/task oriented strategies such as problem solving and perceiving control over the disability are conducive to positive psychosocial adjustment (e.g. 7, 11, 12) . In contrast, emotion-focused and passive strategies such as cognitive disengagement, avoidance and catastrophizing have been associated with poor psychosocial outcomes 5 (7, 12, 13) . For example, Livneh, Antonak & Gerhard (7) found that greater active problem solving was negatively associated with depression and internalised anger and positively associated with adjustment and acceptance of disability.
In contrast, emotion focused coping and cognitive disengagement were positively associated with depression, externalised hostility and lack of acceptance of disability.
Despite a large and growing literature on psychosocial adaptation to lower limb 16, 17, 18) . The incidence of this condition increases with age, hence those typically undergoing PVD-related amputation are older than 60 years of age (19) and commonly experience concurrent medical conditions (17) . Moreover, survival following major lower limb amputation for PVD is poor (20) .
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The purpose of the study is to determine the prevalence of clinically significant affective distress (symptoms of depression and anxiety) in a sample of individuals with upper limb amputations and to examine the contribution of coping strategies to the prediction of psychosocial adjustment of individuals with acquired upper limb amputations. In the current research, psychosocial adjustment is conceptualized as the absence of clinically elevated symptoms of anxiety and depression and evidence of positive adjustment to amputation and prosthesis use. were not issued to non-responders due to financial constraints and respondents were not offered incentives for participation. The Ethics Committee of the authors' institution approved the study protocol.
Methods

Study Design and Participants
Of the questionnaires distributed (n = 2,500), 22 were returned because the intended recipient was deceased. A total of 1,222 questionnaires were returned representing a response rate of 49%, of which 1,072 contained sufficient data for analysis. Data were collected for 952 individuals with limb amputation(s). The inclusion criterion for the current investigation was acquired upper limb amputation. Analysis of the role of coping in adjustment to lower limb amputation has been detailed elsewhere (12) . As eligible respondents (n = 141) were predominantly male (n = 139) and had injury (n = 140) rather than disease-related amputations, 3 individuals (2 females and 1 male whose amputation was performed secondary to cancer) were excluded and analysis was limited to a sample of 138 males with amputations resulting from traumatic injury. Characteristics of the sample are outlined in Table 1 
Measures
Coping strategies were assessed using the Coping Strategy Indicator (23) . This thirtythree-item self-report questionnaire measures the use of three coping strategies, avoidance (23) (24) (25) (26) (27) . In the original version of the scale respondents are asked to identify a stressful event occurring within the last six months and to consider the manner in which they had coped with it. In the current study 'coping with amputation' was specified as the event. Respondents were required to think of a problem encountered in relation to their injury in the past six months and to reflect on their coping strategies.
Symptoms of anxiety and depression were assessed using the Hospital Anxiety and 
Data Analyses
Data were initially analyzed using descriptive statistics. Continuous variables are presented in terms mean value, standard deviation and range (see Table 2 ). Analyses based on TAPES subscales were confined to those currently using a prosthetic device (n = 100) as the questions pertain directly to aspects prosthesis use. There were no significant differences between prosthesis users and non-users in terms of endorsement of coping strategies, symptoms of anxiety or depression, hence the analyses of these variables are based on the group as a whole.
Intercorrelations among all variables were calculated to identify associations between hypothesized predictors and outcome measures (see Table 3 and Table 4 ). A series of standard multiple regressions were conducted to determine the extent to which coping strategies predicted adjustment. The independent variables in each regression equation were a set of three coping strategies, namely avoidance, seeking social support and problem solving. The predictor variables were entered in a single block.
The dependent variables were participants' scores on the HADS subscales, and TAPES subscales. Standard beta weights were examined to determine the best unique predictors of adjustment (see table 5 ). Examination of tolerance/VIF values and condition indices indicated inconsequential collinearity. All calculations were computed with SPSS, Version 12.0.1.
Results
Descriptive characteristics
The means and standard deviations for all variables are presented in Table 2 . HADS- 
Relationship between demographic and outcome variables
Neither anxiety nor depression, were correlated with age or time since amputation.
Similarly, amongst prosthesis users none of the TAPES-psychosocial adjustment subscales were significantly correlated with age or time since amputation (p > .01). (see table 4 ). Table 5 In this study, psychosocial functioning of adults with acquired limb amputations was significantly related to coping strategies. Of the three coping strategies, avoidance was most consistently associated with poor psychosocial adaptation to amputation.
Correlations between predictor and outcome variables
Regression analyses
This finding is consistent with previous research involving individuals with lower limb amputations (7, 12) , and indeed other patient groups (37, 38) , which suggests a significant association between avoidant coping strategies and higher levels of psychosocial and physical dysfunction. While some forms of avoidance, for example denial, may be beneficial in for short periods (39) , if prolonged, avoidance may be detrimental because it prohibits individuals from engaging in more active coping efforts (40) .
The association between problem solving and lower levels of depressive symptomatology and higher optimal adjustment scores are also in keeping with results of prior research based on lower limb amputation samples. For example, Livneh et al. shorter follow-up times as previous research suggests that that psychosocial adaptation to amputation occurs over time (7, 46) . Third, although a substantial number of respondents met the criteria for clinically significant depression, the HADS utilized to measure this construct is not intended as substantiation of diagnosis, rather it serves as a screening measure. Fourth, the survey response rate and self-report nature of the design may have resulted in bias in the analysis. Much of the questionnaire pertained to prosthesis use, thus non-prosthesis users may not have been motivated to take part potentially leading to over-representation of well-adjusted, highly functioning prosthesis users in the sample. Furthermore, self-reports may be affected by respondents' self-awareness or cognitive functioning. Nonetheless, assessment of psychological status is premised on the notion that in most cases only the individual can provide meaningful data about their psychological state. In addition, in common with all mail surveys, the conditions under which the questionnaires were completed were uncontrolled and may have affected the findings.
With these limitations in mind, the favourable associations between problem solving and psychosocial outcomes, and the maladaptive consequences of the use of avoidant coping strategies evidenced here suggests the potential benefits of interventions to reduce reliance on avoidant coping and stimulate more problem-focussed approaches to coping with difficulties and challenges in order to facilitate adaptation and prevent problems in psychosocial functioning. This study also highlights the elevated prevalence of depressive symptomatology in this upper limb amputation group and suggests the need for a comprehensive follow-up services providing specialist physical and psychological support where necessary.
